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Abstract
Screening is seen by many as a key element in cancer control strategies. Differences in uptake of screening related to socioeconomic status exist and may contribute to differences in morbidity and mortality across socioeconomic groups. While a number of factors are likely to underlie differential uptake, differential access to subsequent diagnostic tests and/or treatment may have a pivotal role. This study examines differences in the uptake of cancer screening in Ireland related to socioeconomic status. Data were extracted from SLÁN 2007 concerning uptake of breast, cervical, colorectal and prostate cancer screening in the preceding 12 months. Concentration indices were calculated by socioeconomic grouping and decomposed to identify the contribution to differential uptake of a range of variables. Particular emphasis was placed upon the impact of private health insurance, evidenced in other work to impact on access to care within the mixed public-private Irish health system. This study found that significant differences related to socioeconomic status exist with respect to uptake of cancer screening and that the main determinant of difference for breast, colorectal and prostate cancer screening was possession of private insurance. This may have profound implications for the design of cancer control strategies in countries where private insurance has a significant role, even where screening services are publicly funded and population-based.
Introduction
The mixed public-private health care system that operates in In this study we examine the extent of socioeconomic inequality across a number of screening services available in the Republic of Ireland using concentration indices. We decompose the indices to examine the role of insurance in this inequality. This, to the best of our knowledge, is the first time a decomposition analysis of a particular specialist service, cancer screening, has been undertaken in a European context. While the focus of the study is on the Irish experience in respect of cancer screening, the insights with respect to use of specialist services are pertinent to healthcare services and systems generally where entitlements vary.
Methods

Data Analysis
Data Net equivalised household income, household socioeconomic status (based on occupation), geographic location, age, marital status, insurance coverage and self reported health were used in the decomposition analyses based upon their anticipated impact on screening utilisation.
Concentration indices
Equivalised net household income was used as the ranking variable in the construction of the concentration indices 1 1 Total household income is divided by an equivalence scale which takes the value 1 for the first adult in the household, 0.66 for any subsequent adults and 0.33 for each child. This scale has been used in previous research by Layte and Nolan (2004) . 2 In equation 1 is the health variable (whether an individual had a cancer screen in the preceding 12 months) which has been distributed according to socioeconomic status from lowest to highest group. µ is the mean of our health variable. is the fractional rank of the ith individual within the socioeconomic distribution. Thus CI measures relative inequality across the socioeconomic distribution with a positive result reflecting a pro-rich inequality. 3 Normalisation of the concentration indices using methods put forth by Erreygers (2009) were also undertaken, with results similar to those produced using Wagstaff (2005) methods.
Decomposition analyses of the overall inequality thus allow us to establish the importance of particular components of the inequality in screening uptake by partitioning total inequality into the specific inequalities observed by each individual regressor. Hence the decomposition allows for the unpacking of the variables that contribute to the level of inequality and permits a clearer identification of possible policy instruments (Van Doorslaer et al., 2004a) . As the likelihood of uptake is intrinsically a non-linear relationship our analyses are based upon a logistic model. Within our statistical analyses, the logistic regression was shown to have the most explanatory power of the regression approaches. In order for a decomposition to take place a linear approximation is thus needed. An average partial effects approach, following the logistic regression is used for the decomposition whereby , the sample mean within each group, is the average partial effects for each determinant x. This approach allows for the decomposition of the main determinants underpinning any inequalities.
In equation 4, the first expression represents the contribution of equivalised income, the second expression represents the other socioeconomic variables perceived to influence screening utilisation while the final expression represents the residual term. Table I provides descriptive statistics that highlight variations in screening utilisation across socioeconomic groups. Those with higher income, higher socioeconomic status and higher educational attainment have greater uptake for all types of screening. The largest difference is observed between those with and without medical insurance. Uptake of cervical (18%) and colorectal (12%) cancer screening is seen to be lower than that for the other types of cancer.
Results
The high uptake of prostate (29%) cancer screening may be noteworthy given concerns regarding the value of untargeted and repeat screening for this cancer.
The normalised concentration indices in Table II demonstrate These results show that for three of the cancers, the socioeconomic inequalities observed may lead to significant public health issues.
The decomposition of the concentration indices are shown in Table III . While differences across socioeconomic group is the largest determinant of inequality observed for cervical cancer, insurance is the largest determinant for breast, colorectal and prostate cancer screening, contributing 22%, 60% and 39% of the inequality respectively. In the interests of brevity, differences across age, geographic location and other variables are not discussed in this study.
Conclusion
The diagnosis and treatment of many conditions involves primary, secondary and tertiary level services working together. Even when access to parts of a system are, in the interests of equity, publicly funded and/or provided, if the effectiveness of any one part is contingent upon access to other parts to which insurance affords differential access, publically funded services may fail to eradicate inequalities at all levels. More generally if the speed with which a patient moves along any part of a care pathway can be expedited by private insurance, differences in patterns of utilization are likely to manifest themselves throughout the care pathway. These differences may ultimately initiate differential health outcomes and may be more evident for some cancers than others, for example, in cervical cancer where incidence is higher among lower socioeconomic groups (Kahn et al., 2007) .
This study demonstrates inequality in the uptake of cancer screening in the Republic of 
